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^3 (57) Abstract: A transformant having been modified so as to produce a secondary metabolite wherein a benzene ring of a secondary 
metabolite is modified at the para-position with a nitrogen-containing functional group. This transformant is a transformant of an 

<^ organism which produces a secondary metabolite having a benzene ring skeleton free from substitution at the para-position by a 
nitrogen-containing functional group, characterized in that it has been transformed by transferring a gene participating in the biosyn- 
thesis pathway from chorismic acid into p-aminophenylpyruvic acid so as to enable the production of a secondary metabolite having 

© a benzene ring skeleton substituted at the para-position by a nitrogen-containing functional group. Also, novel genes participating 

Q in tne biosynthesis pathway from chorismic acid into p-aminophenylpyruvic acid are provided. These novel genes encode the amino 
acid sequences represented by SEQ ID NOS: 2, 4 and 6 or modification sequences derived therefrom. 
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IH 1 &x ^ hl/^h^-b^ • ^ji^X^^ ( Streptom vces ven ezuel ae ) #>£>J|i 
EI2{±, r^U'pTrc-papAOil^tc 
i4(t 777U*pTrc-papBOi^to 
EI6& N r^^U'pET-papClOt^to 

I3 8{i s 7*7^2. KpPF2 6 0 - A 2 *<kl5p P F 2 6 0-A3®«i^ 
To 

i9^Ab^jafe^tf6kbg) Hiri dI I I tftf©MIEINRifeEI£*x 
To 

Hll OttpABPd©«tfigj3«ttJcffi!lK»3»|ji!i0§^-r« 
^HJt 7^** KpPF 2 6 0-B3Oi|S^t. 
131 2li N y^^X KpPF 2 6 0-C3O^^to 

1 022^^©^aj{ZfflV^feHPLCCD^nT h^A^To 
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W 4 9 

^m^J 5 fc:E«$ttS P F 1 0 2 2 S*fctefc s 1 9 8 9^1^24 Bft"T-MiSg 
H#xHS^I^^#x^x||S^gf^m ( B *iIJIio < fc£ rfcjfc 1 T a 1 # 3 
^) fc:*Ff£«*ftfco gSfcB^fcfcx FERM BP-2 6 7 17?*5, 

7>ft'J7'^r'JU7 ( Mvcelia Sterilia ) <2>7fcjfifc&<fc 5 5 - 6 5 {i N 19 
9 9^9^1 7 BftT-l^Iif Iffti^^Xf xiW^Rff (B#SM 
l^»o<iiiUl|lTSl#3f) i3^§££*ifc 0 gffc#^fci:. FERM BP- 
7 2 5 5T:$>-So 

^^X^ h*pUC118-papA"C^K<EKl$ixfc^»M (*fl§®JM109) fc}\ 1 9 
9 9^9^1 7 BffeliSl|«I|j$i^#Ifl|j$ii^f (B^S^ 
Mm-o<fcfrUj|ciTS l#3-f§) iz^ft^tLfeo ^§t#-^{± N FERM BP- 
7 2 5 6 t$)So 

^^^^ K pTrc-papBTJBH^m^nfe^M® (^H® JM109) i± s 19 9 9 

o<raiTilf 3^) fc3F§E£*lfco £it#-^Bu FERM BP-72 
5 7ffe^o 

h* pET-papCT^K^^n^^MS (;*cB§iS JM109) 19 9 9 
^9^1 7 B^T?31WS«#X*ft*|»5fe*X^X|Rtt«W*m (B*iMft 
o<fcfrfo|ClTg 1#3-^) fz^tB^tlfeo SS6«J±, FERM BP-7 2 
5 8T&£o 
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Bacillus cereus KY-21, Nierosabulum sp. 
28Y1 




Nannocystis exedens Nae485 




Streptomyces ri sinensis NK-122 


I 5B 1 


Actinomadura spiculoosospora K-4 


7777f->A 


Streptomyces sp. WK-142 


A- 3 8 5 3 3 


Streptomyces sp. 




Streptomyces clavus N924-1, Streptomyces 
clavifer N924-2 




Pseudoeurotium zonatum M4109 


JN — >r *tr :T/1/ JL. — y J- — /I/ 

">^^ — \\j T — ""7 -r- *"* )h 

s y — * jv L*t y -j jv 


Emericellopsis sal mo syne mat a 






Streptomyces olivoverticuli 




Myceliophthora thermophilia M4323 


n-(n-l-t;i/>-;i/- 

D-7D-^l/^;V)-L- 


Keratinophyton terreum Tu 534 


* r l/7f>P 1 


Streptomyces tanabeensis 


WF- 10 12 9 


Doratomyces putredinis F-214690 




Kobatiella caulivora 
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Streptoayces nigrescens WT-27, Streptomyces 
iiuaQi, oLrep toiuyces sp. ut.10401 




Streptomyces sp. KC84-AG13 


N w / ✓ ✓ 11 A 


ric Larrni zium anisopiiae u 4/ 




ju xasatospora sp, 00, otreptc&yces sp. 

CAM ftQQfi 


s v ^/ 


Streptomyces caespitosus var. detoxicus 
7072 GCi, Streptomyces mobaraensis 


-fc. JE- -7 >7 n , 


Streptomyces sp. 




Bacillus polymyxa 




Trichodenoa viridis 




Trichoderma viride 


r V -j y d 


Trichoderma polysporum 


k 1 ] —1 — * > 


Trichoderma polysporum, Trichoderma harzianum 




Emericellopsis microspora. Samarospora sp., 
otioella sp. 


*yt*r>y >A 


Trichoderma viride 


1 y — -» *-* ~r 


in cnoae rma 1 ong 1 or acn 1 a turn 


+f — - >V V 
> ^ » s *s 


nmencei 1 ops is microspora* emericellopsis 
salmosynnemata 




Emericellopsis synnematicola, Emericellopsis 
puuiicoi o> ucpiiaiuopuj/um pimpniia 


^"■7 ^ C 


RflPlllllQ VlT*PVl Q 
*Jd\* 111 lid ui C V 1 o 




Aspergillus ochraceus* Aspergillus melleus, 
Aspergillus sulphureus, Penici Ilium 
viridicatum 


FR-9 0 0 2 6 1 


Petriella sp., Petriella guttulata 3161 j 




Diheterospora chlamydosporia 
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Helicoma ambiens RF-1023 


Cy 1- 1 


Cylindrocladium scoparium 


Cy 1-2 


Cylindrocladium scoparium 




Aspergillus versicolor 




Zizyphus lotus 


y>>.x£* > 


Lycium chinense Mill. 




Hamigera avellanea. Penicillium sp. PF1119 




Aspergillus sp. NE-45 




Bouvardia teraifolia, Rubia cordi folia 


D 77- h* A 


Amanitia phalloides 


y^D 7V- KB 


Amanitia phalloides 


^D7 y >A 


Pseudoste 1 1 area heterophy 1 1 a 


'J 5:^r^> 


Bacillus polymyxa 




Bacillus circulans G493-B6, Bacillus sp. 
JP-301 


Bu-2 4 7 0 A 


Bacillus circulans 




Bacillus subtil is 


^"yDY^y>D 


Bacillus subtilis 1-164, Bacillus subtilis 
Sc-3 


y y >a 


Bacillus subtilis 




Microcystis aeruginosa 




Bacillus subtilis, Bacillus licheniformi** 




Bacillus brevis 




Amanitia phalloides 




Bacillus brevis 




Cortinarius speciosissimus 




Bacillus brevis 




Bacillus subtilis 


TL 1 1 9 


Bacillus subtilis 
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Beauveria bassiana, Isaria sp. 




Streptovertici Ilium orinoci 


MK 3 9 9 0 


Basidiobolus sp. MK3990 




Hapsidospora irregularis SANK 17182 


A5 4 5 5 6 


Streptomyces hawaiiensis 




Streptomyces sp. RK-1051 




Beauveria bassiana 




Streptomyces spiroverticillatus 




Streptomyces citrus K3619, Streptomyces 
f lavidovirens 




Streptomyces virginiae, Streptomyces 
alborectus 




Streptomyces sp. 


WS- 9 3 2 6 


Streptomyces violaceusnieer 9326 


7t"J7 7>^r ^>^0 


Fusarium sporotrichoides* Fusarium roseum, 
Fusarium tricinctum 


FR-900359 


Ardisia crenata 




Verticillium lamellicola MF4683 




Trididermnum solidam 




Streptomyces sp. AC-69 


<^ /\ p* r> < 
2 0 5 6 1 


Aeromonas sp. 




otreptomyces sp. K-/1U 




Aureobasidium pullulans R106 




Pcaiir^nmnnoc cvpinffoft txv Qvt»i ncroo 
rot?UUUlUUila.o ojl llX^dC pv. ujl lllfedc 




Bacillus cereus BMG302-fF67 




Bacillus circulans H913-B4 


BMY-2 8 16 0 


Bacillus circulans 




Bacillus circulans 
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7V t*^> 


Bacillus brevis 




Actinoplanes sp. ATCC33076 




Streptomyces sp. A-647P 


5* n_ *5 V i/ > 


Streptomyces hachijoensis var. takahaziensis 
E-312* Streptovertici Ilium griseoluteus 2075, 
S t reptovert i c i 1 1 i um sr i seovert i c i 1 1 atum 
PA-48009 




Streptomyces cinnamoneus 




Nocardia actinoides SKF-AAJ-193, 
Proactinomycetes actinoides 


PF 1 0 2 2%0W 


Mycelia sterilia 



dtl?>©#3M{±> Dictionary of Natural Products ( Chapman & Hall 1994) £ 
SHtelft^na^^TlB^-C^tiSPF 1 0 2 : 
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X'mztizr^sm-z&BzntzPF 102 2®n mr tf 1 0 2 2®wm 



pf 1 0 2 2%w [^^n (^7^f;Hi-^f;i/D^i/H-3-7i^i/7 

^;P-L-N-^^;i/D-T iWl/) ] fix TnVT^-fe^l/^ ( Agonoinyce tales ) fcUg-T 
PF 1 0 2 2®& ( Mycelia sterilia , FERM BP-2671) £<fc!9£0£ 

^^^"T M¥3-3 5 7 9 Sasaki, T. et al. J. Antibiotics., 45, 

692, (1992)) o ZifDtzZb, PF 1 0 2 2®W\±W}%ft<DWL$BM'£\sXMM~t:%> 

PF 1 0 2 2^1^4^01-0^ S/>> 2^?OD-?Lis £«fctf2#^ 
©D-7i-;HiKij>e,PF 1 0 2 2 4M(£j$&X£J: DM^n^o WTOI 
Hl3j6im^tL^^-ei±^v^. (1) nyx^^je.-T^^-^t:;^ 
>K^©£^fiM£ftfc88#'r£3tfe : ?&PF 1 0 2 2M4iIt:#AtS^i: 
fz£ r> N ^-T^y^i-^^Hi^^Rteaitfc^V^^B^iix (2) 
itlCD-7i-;vai7 : tKDyt-^ (D-PLDH) 

s -d - ? x-)v%mmzwmm&iz3o^T£m£ti, (3) d-7x-jh« 

cDftt)blcp-T^y-D-7i^;i/?L^^*rbTPF 1 0 2 2 4M£j^jjt# 



o 
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fiUBU (4) PF 1 0 2 2^i^4I$*iS^ £%;L£ft3o 

/f-^—^^s^tf £, ti3 (Blanc, V., et al. Mol. Microbiol. 23, 191-202( 1997)) e P 

S^T-feS : n'J^^^(34-T^y-4-^^=3r^PU^^^^^* s f^ffl 
LT4-7U-4-r^>3 'J*5&#£j$U £f&bfc 4 -7 5 y - 4 - 
^^->3 >; 4 -T X J - 4 -T^dr^P U X ^A^- £ ifii^m bT 

4 _ 7 j;_4_ W ^ l/ 7x>iMU ^figbfe4-T^ y-4 -=r 
t^^7l/7x>i{;4-7^-4-T^y7l'7x>irt Hn^ft- -b* 

4 -7 5 7 - 4 -f^Jry^ U U * ^KCf^ffl bTs £ ft 

4-7^7-4 -^^r^>P U P U * 7 5: J 

&m>mm&'&m,m<D-u t b-c^«*fcj£ < tt v> & 0 7 5. y nmmm 

iiP U7> 5&3&»£> — ^pgCDSU&T'^^tlSo £<Dl*l3U#>©KJfo£4 -75 ^ - 

^P 'J J* 5^ 'J 7— (Green, J. M. and Nichols, B. P., J. Biol. Chem. 
266, 12971-12975 ( 1991 )) o 

*S§@ (Kaplan, J. B. and Nichols, B. P., J. Mol. Biol. 168, 451-468( 1983). Goncha 
roff, P. and Nichols, B. P., J. Bacterid. 159, 57-62( 1984)) \ (Slock, J. et al., 

J. Bacteriol. 172, 7211-7226(1990)) s 9 U • -a-^^x (Klebsiella 

pneumoniae ) (Kaplan, J. B. et al., J. Mol. Biol. 183, 327-340( 1985), Goncharoff, 
P. and Nichols, B. P., Mol. Biol. Evol. 5, 531-548( 1988)) \ 7M/7h7^t7- 
7 X ) U X ( Streptomvces pristinaespiralis ) ( Blanc,V., et al. Mol. Micr 

obiol. 23, 191-202(1997)) , ^ h 1/ 7* h V-Y -fe X • ^.^X^^ ( Streptomvces ven 
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ezuelac) (Brown, M. P. et al., Microbiology 142, 1345-1355( 1996)) N ij D V 
-Y -fe ^ • -te Ufc* $/:r: (Saccharomvces cereyisiae) ( Edman, J. C. et al., Yeast 9, 66 
9-675(1993)) ftT* Dx § 3 h^qltgTfe 

3o £ft£J^©4-7* y^-^*^ 'J^^tt&J**3K*3— K-r*3» 

aft^aie^si&^ti^A-ra^s^feSih^c,. -o©# u^r?- ka^es 
-m^'jx^ &£-j$&$7£t$ * *r r s ^ (D&mm * =» — k -r * stfe^-e 

4 -7*y -4 -^^n ij^^A^-tU 4-7^^-4-^^^ 
4-?>y-4-T^^i/7 , l/7i>irh KD^t- -t?fcfc N 4-7* y -4 
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ftEj^teU 7*'J^^tT^>»I (pristinamycin 0 $41t?>7 hUT" h7-f 
•fe* • U X ( Streptomyces pristinaespiralis ) N -^;i/^-T>T ^> . 

B (vernamycin B) 1411"?)^ blx7°hx*^f-fe;* • D-f ( Streptomyces 1 

oidens ) \ 3iJ*J/> (corynesin) 7 *^^7 • ^7 7 -f - * ( Nocar 

dia parafinnica ) ^ScfcU^ U ^A'^r^A • ;W>'D*M777^7 ( Coryn 
ebacterium hydrocarboclastus ) x ^n7A7x^D — ;i/ ( chloramphenicol) 
l - ^)^ h U7" h?^ -feX • ^^X^i^ ( Streptomyces venezuelae ) ^ff^tf g> frl 
&o £©F^ 7hU7hT^-fe7, •7'j7Nf^7vt7>j7s ( Streptomyces pristina 
espiralis ) 4 - T X J - 4 - t=***/Z1 »J X ^ & A * — fcf:fe <fc IF 4 - 7 

ti^nomi^i^wtizm^n, zommsMifimbfrizzti-zjst) (v. Bianc 

et al., Mol. Microbiol., 23, 191-202(1997)) ^ &$£Wlzmm Rlt6t?$> &o 

£ \,^±Wm? 2> Z. t C X o T 4 - 7 ^ J - 4 - 1/ U «J X ^ W. A * — 
*ffitt*iV4 -7"$ y -4 - ft^r;>7U7x>|STk p d V ±— b?rStt£& 

*«Wtl43V>-Cx 4 -7 3- J - 4 -^^-^ri/n U X * KA^— if $3— 

iIfe^GD$f g tv^Ji: btii, iE^y#^4 cd 7 * y MB?!I £ fct 4 -7 ^ y - 4 
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• 
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m 3 iz tmcDTste i:fotMt5ii:^tl»o 

3- k-t sate^©*?* uv^ji: bTi±s ih^'Js-^ 6 cot k ; mmmtz\± a - 

Sn- KTSate^TfeDs U<l*x IB?'J#^ 5 ODD N AIE?!j£^if3» 

3— K-TS^^U^KiB5aJ±«fSfc:^*t)x iB5»J#-^2x 4x :fc<fct5 6 C§B« 
$tL5T^y^BB^J^3— Kt5S^?07^l/t^ h*SH^I^^-rs^i:AST'# 

©DNAIS?'J©— SB Kin [SJ— K"f~-5> D N AIE^J 

fifeoTilllit^S^ F>£DNAK^JfcLTWT*E*J£fc*tfrrSfc© 

^atf^? hn>&mRNA£LT^SI£i±3ck3tctS:gtU - 

o©DNA^i:-r^3i:^qItgT*fe2)o 
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&YE P s YR P x YCp, YIp^CDT^^ ^— P, ti^o 

tester ^an^^fflwrsatfe^^ffl-r^^^^-c^So *©ffsu^ 

7F77 >^^3«e^ ( TRP1 ) . £ "7 ->;i/^^Mfe^ ( URA3 ) N D-Y i/> 

^duUS^ (LEU2) ^T'&^K * W ^d-^-t ^>>»tt31fe : ?. 

;i^h K 3 U Fn^-^Ife?f©7D^-^-$ v *tflia-7 

U -fe D 7 )\z=r\L K 3 'J V&^fc KD^t— t??H£^\ Abpl jtfe^frPT'P^E — 
* — £x W.VQ~£l± CaMV 35SRNA 7°D^ — ^— N CaMV 19SRNA 7n ^E — ^ — . 
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tarn, ^(Dm<D^h\,xm^itmmm(Dm^(Dm^tzi±mmm^^m 
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§£o ftfiftBu 1 5 4 C-4 0°Ct'fe5^ ^<©1^2 6°C~3 7 

ml mm. mm. t&m. mm. wm. f&m. ^mmmizm-r zmmm.(Dm*mm 
ztz. *&w<Dmmmwkfcft<Digm®frt>. mmhTzzzvutmrnvozmm-r 

(aDiits^h^tSo &±<D hotels miz& t> N ^fe(icitie>*3ii[^E 
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PF 1 0 2 2ftgj8«tt^^itSMtetttt 

z<DBnmmm±PF i o 2 2^M§§##:££jg-rsci£#T-5*3o 

TKUfclfegtiSP F 1 0 2 2%)ff£gB& Mycelia sterilia, $?g;L<fcJ:. F 
ERM BP-2671 ©g§t§-^©& ^^X^f$«^tZ^K^nfe®^-e$) ^ 

itf4-7^-4-T^7l/7i>irt h'D^- fe*£zi- K -fa 3*15 

£#T*^£o 4 - T^ y - 4 -^^-^r^ZJ VX S-KA*— - fe*£zi — 
h'fSjUS^fi. $f£L<&. lH?US-^4fc:g3acD^5:y^iH^!l^fe{i4-T^ 

— fcf£=i — K-f&jifc^& s $f^b<Ji N IE?!J«6 JzgB*i©T* y^ia?rj£fc 
4 -7- ^ y - 4 -t^^^u y ^ >g?^t F n^— ^rS^^^-T £ ^cd& 

BK^m(3ffl^^,tii)^-<^^-hbT{±. pf 1 0 2 2®m£mm-zmm 

m&LtzftmH7*—frft£L<, I^U<iiPFl 0 2 2®& ( Mvcclia s 
teriHa, FERM BP-2671) £&^T#tt6-f Z ftl'MMF} IZftmPSmiZ 

mmmmmt, ferm BP-7255 ©§§t#^© & ^^^x^x^s^ 
*ftBM<Dmte2>mmiz&tuz^ pf 1 0 2 2mm±mm(Dmmmm^mmv. 
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pf i o 2 2mnmm<£*m®.-rz>z£*^A,T-izz, pf i o 2 2ymmm<* 

m m m 

Hjjfeffll 1 : X h U7! b^-f jgLZ: ° ^^XJi^ (Streptomvccs venezuelae) g> 

- 4 - t^->3 i;^ ^sa^— esj - Ktsafi^ &£z*4-7$. j - 

( 1 ) ya-7m DNA»f>t©^lt 

50 ml #©?&#:igife (2 ^fcaj^tt^ > :T>, l%^ J J^7*h> N 0.3 %E*3:n3r^ N 
0.05 %U >^ZlzKS* U ^A, pH7.0) &250ml$<DHft7 7;*:3t:fftKLfc. 
3 <DigifeM s 7 M/7h7^-b7 • ^Xi7 ( Streptomvccs venezuelae ) ISP52 
30t*j3<fcrF14O-5»S*n^nttSU 28 °C, 24«FH«ilbfco *8*»T&* 
##*ftj&»&38'to£ J: DK#£*#>% dfte>©ffif*:«fc t) Genetic Manipulation of Str 
eptomvces . A Laboratory Manual ( D. A. Hopwood et aL The John Innes Foundati 
on. 1985) fcffitt©;&ffiT?3fe6#DNA%H«bfc« 

±13X h \y T Y T>f -feX • -^^Xni^ ( Streptomvces venezuelae ) ISP52 
30 DNA $&M £ U IS?'J#-f 7 & JilTBiaiM 8 «ZfB«©7}- 'J zf * 

* l/*^- K$/7-f V— ^bTffl^PCR ofeo PCRii x TaKaRa LA PCR™ 
kit Ver. 2.1 (^ffiMftM) bs GeneAmp PCR System 2400 3r> • i 

ttSD £ffl^Tfrofco Ifefe'fc DNA £ 1 # 1(0.62 fx gffim 

i) . h IzmtCD 10<g«fiSJSSfflJlSfff»[% 5 A k 2.5mM dNTP}gr££ 8 // 

k 100 pmol/,t/ l<D^Jg£f|^bfc±ia:7*^^ — 0.5// l"f^ ^^l/* 
;i/*3r^> K (#n3te*&ll#SKD * 5 /I k TaKaRa LA-Taq (2.5U) £ 0.5 // k 
7K^ 29.5 /ZliDX.T50//li:bfeo SJSBttx 94°C N lO^P^OMMS^s 94°CT- 
l£f^ 50 o CT*l#f^ 72°CT 3fr?&<Dj y^r=L^— ^>3>£ 25 tr<< 7;i/firo 
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^ 7i ^-^ : ^nn*;i/A : y7^l/?;i/3-;i, (25 : 24 : 1) T-lftffiU 

^mBamHIT^bbfe^. ^"D"^^^^©^^ &J2kbp©^>h* 

<r©DNABPT>t£r^ =• KpTrcHisB U > h D >^ 31 >#lg) g> BamHlgg 

~>t> (M. P. Brown,et al,Microbiology, 142, 1345-1355 (1996)) £<fcoT^£*lT 
pabABjjfe^ (U21728) © & © £; -gt b £ , pjrt>AB jlfe^ D - 

->^£*l£«JllfTU 1077^^ K^pTH-PABil^bfeo ^T-S^fe 
^DNA^^^^'J-©^^U-->^{zi^ :7^*=- KpTH-PAB^^SJ^ 

XM/7h7^f-fe7 -^XX7 ( Streptomvces venezuelae ) 140-5 $c©|£fe#: 

dna^j 10 ^ g *$mmm sau3Ai xunmt vtz&, THu-^VKm.^m 

1 0 kbp~2 0 kbp©DNA»r#-£#J§t, HJlRbfeo 
bTd]ifcb£ 10 kbp -20 kbp© DNA»rtt1$0.5,£/g£ N ^feftMgfJflB 
amHI:fccfcl>* Xhol X—Mmit VX^^fz A DASH II 1 A g $ T4 DNA U 1? 
T'^bv Gigapacklll^y^-^V^aLdr* y=,>? h^^>^— 
£ffll^T in vhro;W>T — ^ b s ^fefr DNA ^ ^ U — bfco 
*fl§B XLI-Blue MRA^^^-MrS^fZj: 0 T"^-^ £^£-££ 0 

(1) T-#gib;fcmkbp©DNA®TJt£:7D-^bTflH\ ECL V^i \s 9 
h DNA/RNA^U >$r • f&mS'^A (77i/tA7 7;b?^7A'^r^ 

^^fflbTr^-^/N^rU^4f-i/ 3 >^fr^, IU 24000 fli©r^- 
^^^J-->yiL lfcf#£;ft£i^£^D->©ftio<@£o^T2ft;^ 

£ tlt> 7 T-V DNA £frMgti?l BamHI XMit U ^if >^^ff o fe^ s 
TU-mm 1.8 kbp £ TO 3.4 kbp © 2 Hit© DNA #r)t W ^ 1; ^ Xt 
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?)*^0je>^^^ofeo ^T-^DNA©^©^^©^* 4 ^ -ft 

fco 

^CIT% 3ft£> 2«SllCDDNAWfr©±**K5«*S*DNAS/— 
ABI PRISM 377 (^-*> • £ffl^TSfc£bfco ^bTs 

>^7b-A (ORF) ^titfc^ El 1 iC^f «fc 5 £ ORF I ~ I 

&mm vrwtmoT $ j mm&ih<Dmm&*&im l fc££jn, orf i 

ORF K II^i^IH^jt^^^tl^tlEaEA^ pagC £ <fctf papB bfco E 

apA^=r-K-rsT^y ^i5^j*5 <fc tflttMaai & * tt^niH^'js-^ 2 43 <t i>*ms^j 

4 *5 £ VE*! » 3 IC , papC # 3 - K f £ T ^ J ttE8l# £ Tfl»E*J * * ft 

dna £i§M£ U E5«^ 9 43ctt>WJ#-^ 10 CfB«©* 'J 
^l/^-^ K^^^fT-htt PCR£*Tofco PCRfcfc. DNAtf y*^-H?fcb 
T KOD Dash (m#S&tttt*0 U GeneAmp PCR System 9700 (^-^ > 

• Xjl/7-|iI) Zm^Xftifro RJ&m&, 77-i?DNA$l/il (l,ug*g 
1*) . »3Rt:*ft© 10 f§fc&KJ&ffii!8«Sft& 5/iK 2raM dNTP?gM£ 5//K 

ioo pmoi/M i ©ttCMHft±Br7 -r i u i 

K (SUftWIS&ttSD * 5 JUL K KOD Dash £ 1 p. k MS7k£ 31 /Z lSO^T 5 
0/zli:b7io 94 °C, 5 #IB(Zm«lJia* 94/CT30 8>IHU 50°C^2# 

Fffk 72°CT* 30#P^©-1' > + i^>3 15 ^Mif-ofco fifjftfcSJfo 
||7j;-;1/ : ^DD^l/A : ^V7^V7J^-^ (25 : 24 : l) TfflffiU 
3i^y-;vajR*fTofc. H*ft*«*CIWtt!*U DNA7*7r0^y h 
(^?i3£*±M) *fflV>T DNA*S**¥»ftbfco T4DNA*-±- ^ 
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IbfcifcU ^)2kbp<DDNA»rM-^:^JD£tib. EUKbfcSfc* ^ * * h* P UC118 
CDSmalgMifC^n — r>^U !7*^* ^ h* pUC118-papA £f#fco 

P UC118-papA<D#All3TK-t::oiN7\ DNA $/— ^^>it— ABI PRISM 310 

Genetic Analyzer (M— 3r> • #10 ^ffl^T^ie^J^^bfe^. 

1B^J#-^ 1 {CgB«CD^lB?U©2043#g£D^ h is>&T^->lzW&$tlT^^ 

s^^^Bif.ip^ftofc, pcr cis DNAm ftom^mcDx-^— 

3— ^tlS7^ ymmmiZ&^t&m^Zt-frb, P UC118-pa P A 

P UC118-papA £*§§S JM110~^AU ^^tlfe^M^^J: t) £ 

mM^c®ji3#tU s i&2kbp© Bell DNA mM-^^^ts [Ui&bfco 

— 7*^^^ h*pTrc99A CP^i/* A 7 t;1/^>7VW ^T^ttM) SfBIK 
^NcoITt^'fbUs Mung Bean Nuclease (W^t^tt^) £fflt^T DNA5fcSg£ 
¥ifblfco Z\ft*m^fflm.&mSmalT*ffi<bVtz&. T4DNA U#— t?T-g3 
SSl-C77^^ h'pTrclOl £f§fc 0 

pTrclOl *mmmm BamHI T*?i'fb U 7;W'j7t77 7^ — t? (^Sat^t 
§0 ^I^Ilfeiv ±3$CD 2 kbp CD Bell DNA^T>ti:^bfeo pTrclOltC^ 
tn^>rD^-^-i3^U EaEA^^^iETafqliC^A^nfer^^^ 
JRU pTrc-papA inft£bfco ^ h*©^X^l30V>T 12 2 

pTrc-papA £{&£f1- &^J§§S JM109£k£. 100 U g/ml (DT> t?^ »J >£^tf L 
B$tffcJgit!l (1 h h U r h 0.5 0.5 %^b^ h U £ A) 

37°CT'-l&tg#bfco *#£>:tX 1 ml £ 100 mlCD|5j^t^- K t x 

30°CU 4B#F E gJgftbfc^s lml CD lOOmM-T V7*D^ft**7^ h K (IPT 
G) £«U ^5>tl30 o CT-3l^P^tg*bfc o ig#^s ^«M^^^tCj:D 
M#£Htf>x 4 ml ©$BB£i&f£ffl*f®?& (50 mM h 'U-M (pH 8.0) N 5 mM 

EDTAx io%^'J-fen-;i/) fcSSbfcgU SttiaHCi^Mti^tfeo 
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jiaam«[& ioo // k mm** 400 ^ u nil ( 10 mM =r u t>$ww>& 

£Ax 100 raM MOPS (fflftMHttCD x pH 7.5) £ 500/*l«^U 30°Cx 2 

BSISfiJi&^fco SJfe»T^s SiB*©-IB%^SIbT^yK^«f«lJLC-500/v 

^•CD^^x 03 fcaVT tlx pTrc-papA $^t§^ll*f.ilbfe« 
»m*ft£fflV>fc»-6-fc:J±x ^T-^- fcT— ^>5> (Chia-Yu P. Teng, et al, J. Am. C 
hem. Soc., 107, 5008-5009 (1985)) ©^ttoT^Lfc 4 —T S — 4 -=r 

vxzmng&tm— ©«Sf«fiH©te«fcK— ^aMfcffi^ftfco — ^x & 

IjKLfcttittl^ pTrclOl 

papB3te^©ffllFl^§5x#-r^fe«)x HJte^Jl fc*%Lfc»tt*D — >E&* 
©77-^ DNA *«6Sil U 1E#J#-^ 11 & ct^IE^J*"^ 12 tc|3«©^- U 
^Vtf Ht7"7^V-i:Lt PCR^frofeo PCR&x DNA#lM^ — Hf £ L 
T KOD Dash (Jfc^SMt&SD tffflU GeneAmp PCR System 9700 3r> 
. x>— 4±M) ^ffll^TfTofeo SJiSJfttts 77-^DNA§Ml (1/Zgffl 
ijS) x 8l£fc:$Stt© lOfg^Sifoffl 5 p. U 2 mM dNTP$g?££ 5 jll U 

ioopmoi//z i©»jftt:ii^bfc±I37 , ^'f ^— 11* ^ 

h* (ffiftlHim&SSO £ 5 # K KOD Dash §l/ik M®7k£ 31 p. 1#DX.T 5 
0^1iltfc o SJt&ttx 94 °Cx 5 ^©tuM^x 94 °CT* 30 8>F£x 50 °CT* 2 # 
P^x 72 °CT* 30 #P^„©-f >^jl^x— >£ 15 ^Mt ofc 0 f§£>*lfc^/fo 
r«^7^y— ;i/ : 7DD*M : 4 VT KJlT)Vzi—)V (25 : 24 : l) T*JfttBU 
i^y— ;i/itR%ffofc6 ifcl8*«SzKfc:i?*J5?U ftfllRI** BamHi T-#Hb L 
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fe^ ^#P-*y;i'mm&ift£fTV\ #jo.3kbp©/\-> K^^t^oT^Ot) 
fcB b T DNA BrM- £ IhUK b fc o 

®D Milffibfc^ ±^©0.3kbpCDBamHIDNAWf^i: T4 DNA tftf— 

^ nfe7 ^' F*»KU pTrc-papB^^bfc (04) . pTrc-papB CDjfABPr 
#«CO^T, m* DNA ABI PRISM 310 Genetic Analyzer 

i:— 8tbT^ac:i:£fl£gL&o 

pTrc-papB <T£*M® JM109&&, 100 ^ g/ml CD3P> tT:> U L 

B «««« (1 hh>J7h>, 0.5 X»«*^. 0.5 %mt± h U •> A) 

37-CT-***Lfc. ml* 100 ml©H*J*K:5/-PU 

37 "C N 2 B$figig« b fc^, 1 ml © 100 mM -f V 7 D tf;i/^#^ ^ j? ( IPT 
G) *«0U ^t37«CT5^«tfco JgH^ s 

4 nd OlfflKttMIMtt (50mM hV*HUI ( P H8.0) , 5 mM 
EDTA N ioX^UHtd-^) fc»»bfc*. ***WWfcJ:Ditt**#Lfc. 

clOl JM109*fcoV^T*H«©|aa*m^ 

BJftW«[*50/zK- «ie**200/£K Mtttt (2mg/ml4-7-^y-4-^ 
m3,j7 ^ 10mM«Wi^^*^^A, 100 mM MOPS GfttftttXttK) . 
P H7.5) * 250 ^1«^U 30 "C. l«rWKjfe3F*fc 0 fij6*Tfft, Sjfc*©- " 

»*±a»7'5y«»WijLc^o(w (B*«^*sc^a«) zm^x&mvtzo 

*<D&^ iSl^net, pTrc-papB *^-T S*»Br**&H«UfcJlBtt 

~^ P Trc101 ***^*«BI*&W«bfc«»m**«^fc»^t: tt% 



# 
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r^s/ru^i^ict- ^^t^m^ti^^ofco w±©^m*»5> papB afe 

papB jjfc^fcJ- K£tl£ 4 7 - 4 -^^>n DX^&A*— Hf&5 

papC jie^OfSf^^^fi-f 3 £ #>s i ^ b fcHM* ^ n - > 

(07 7* — is DNA £ bs 12^J#^- 13 & <fc t>*iH^J#"^ 14 \Zt?M(Olt U =f * 

F^77>f7-i:lTPCR^ofeo PCRfctx dna^IM^—- tfi: b 
T KOD Dash (*#3fe5»ttSi) U GeneAmp PCR System 9700 (^-3r> 

s Slfil»ft© 10<S«aESiiBfflli«fflt% 5 // k 2 mM dNTP}gr&£ 
100pmol//z lCD?iJg{Cp^bfe±IB> r ^-r^-^ ; & 1// 9 J**KW* 
i>ri/ Y (flJ^WIllttS) § 5 Ad K KOD Dash % 1 U h MM** 31 JUL liPX.T 5 
O^l^bfeo 94 °C. 5 ^©BU^S^s 94°CT'30#P^ 50°CT*2^> 

ng N 72°c-c 3o#fs©-r >^i^- *>a is ^;i/tTo^o f§£>ftfcs/s 

?£^7aiy— ;i/ : ^DD*iVA : V7^7fl/3-^/ (25 : 24 : l) T'Jftmb. 
— ;i/fcfcK£frofco $fc«£*0*fc?f$S«?U fsmmM BamHi T-$Hb b 

bT DNAifM-^lfillRbfeo 

7*^^^ K pET-llc (*b^#^->*ti0 **fllR#5fcBamHI"Ci8fljU 
MU7t77 7^-€ (SiSSSttSO «La*«5bfc^ ±M<D 1 kbp © BamHI 
DNAirM-i: T4 DNA U #— - bfco pET-llc CtSiiST'D^-l: 
papC jgfc^#IE7j [5] fcff A<* tLfc X ^ K£M^U -pET-papC htfr£ 

bfco 

pET-papC CD^AiTJtfcO^TN Stft DNA ABI PRISM 310 Ge 

neticAnalyzer ■ tt*D &fflV>-C££IB#I&ifc£U E8I«- 

—73s pET-papC P^^fK^£#£^£^;fctl'£N — E&3fe©14 
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7* y e> & z> ^ t* ^ h* # esec jtfe^^^o n kLttlm Ztiztz®, pa 

ECjt^m^OttW^EfiitC^fiBiT-^^V^Clh^^nfco ^ZXs pET-pap 

csMK^Ndci-ets-fbUfc^x t4dna u #~ £7? gBSi*gbT S Kp 

ET-papCl £f#fco pET-papCl Sffl^Si^ i^Ifilh iTTli^ <s pap 
pET-papCl £ f 3 *J1§® BL21 ( DE3 £ N 100 JUL g/ml © 7" > M *s V > £ 

<§sts lb m&tgni (i % a* h h u r h 0.5 %mm^*x. 0.5 h u 

•^A) «K 37°CT-— Hfei$#b^o li^ftfcig*^ ml £ 100 ml©|5Iigifefc::>' — 
KU 37°Cs 2^P^J$*Ufe^ lml©100mM>f VrDtm^7^ h^> 

h* (iptg) ^?,{z37 o cT-5^F^tg«bfco mm&. mfotz&vmte 

&M&>, 4 ml (DMfflM&mMWltii (50 mM h U ^ -JgK (pH 8.0) N 5 mM ED 
TAs 10 %^U-feo-;i/) fc:Hi»bfc&. D«UlS£«H&bfco % 

5S^t3«fcD±«i*^ ztizmmmmmtisfzo r^** k p et-i 

£Bfl£Jfim?&£ 40 // k HS£0!I 3 tCfB«© pTrc-papB ^^1" 3:*;JI§Mfr £Si§£ b 
^.^^^S^itebfeTOJftai^* 10 A K 3H©7k£ 190 // U 10 mM NAD?g 
m*10jbLU *SI^?& (2 mg/ml 4-7^-4 -^^r^U;^^ 10 mM 

IftT^J/^A, 100 mM MOPS (*nftfc&^) s pH 7.5) £ 250 // 1 *g-£ U 
30°C. lilFM^tfeo S«T^. SU&MO-gP^^SMlT^y^^J 
LC-500/V (B*m^**5S#*tS!l) £ffl^T##fbfco 

*©*gH^ ^ 7 IZfj^TXo pET-papCl %«Sf-r*^|»®*»f)ig»bfc«Blia 

S&mfcfcfflv^fcS^tfciu 4 -7 * J - 4 -^^-dr^n u ^ ^ IS© t:— ^ ifiWP 
U £ £ £ papB Ste^&tC «k oT4C5 4-7^7-4 -T^^y/U7x 

##t$ulc-5oo/v izjo^xtkmztite^tzsb. z(D£.f&*m.mmm-rz>zti±x 
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bfrLs £-75 J y 3L—J]/T^ — >(D\Z— ^it>Mi&fcB£*U C papC jftfc 

bfc*Biiiaam«*«kTJ c pET-iic s^-rs^s^^^bfc^iiiawim^^ffiv^ 

fc»&fc:fcJ\ papB taotiCfc 4-7^-4 -mi'T'U? 

x tT— ^ Htftl^^ofeo W±©*S**»& papCjt^fct4-7 5.y- 

ggftSff] 5 : PF1022 jj«gAffl r^U* pPF260-A2 & £ H pPF260-A3 (DM 

& 

PFlO22^0MP f 9T' papAjte^^^^-^^fefe^^^^ ^ K pPF260-A2*5 
<fct£ pPF260-A3 &0 8 iZTjk-T X O £ Iti^lfco 

PF1022 4SIffl»R^^ * — pABPd U Z. tlfc^fifctfij 2 tc|3® 

CD^* 5. Y P UC118-papA e>tlfcDNA»f ItS JitS bT!63B^^^ — fc 

bfeo m^t{iTIB<DJ:at3b-C^m^^^-S^b^o 

P F 1 0 2 2 ilf^lig)^^ A DNA O^^g 

P F 1 0 2 2 %0W£.MM (FERM BP-2671) O^^A DNA (H. Horiu 

chi et. al., J. Bactcriol., 170, 272-278, (1988)) I3g3«©;£*££fi£^> fco SffcftJfcfct. 
SfPF 1 0 2 2itt (FERM BP-2671) £M*£±(!l (qT«i4»» 2. 0% v ^ 
^3-7 1. 0%s *<j^rh> 0. 5% N /h^K^ 0. 6%. g£S^3r 
X 0. 3%. *fi*G 0. 2%*«ktFIS«3b;i'^«>A 0. 2%;iSBttj*Sp 
H7. 0 ; WO97/00944 ^M0!ll#flB) -£2BF^*£#U SI'fi^JK (3500rp 
m. 10 #) Ccto-CS^SHl^Lfeo &^T% &kftfcSffc&#*e3£«&* TE 
till, 3%SDSi£r£tK 60 °C. 30frmmm'&. TEffiffi7*;— JlsM&lZX 

#yx.^\s>tn) n-;i/6000 izX ^m^itmit^^tzo te t&fti? ^ 

NA h b£o 

p f i o 2 2 ®}m£.mmcDY; ajli^zJJ — of^as 
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±13© «t o tlSLfc PF1022 Van£.MMm%:>f J A DNA £ Sau3AI £ «fc !> ffl$ 
^Mlfc, itl*77-^^~ AEMBL3^D — — h (*b^ 

^^->tt») £> BamHI T — A iZ T4 U — tf (SIM^^f ^->3>^y 
h Ver.2) SfflVNTJi*S^-&fco </ — Jl/ttA&x TE(3i»Lfeo 

b#£>*l7c 13 X 10* f® (2.6 X lO'PFU/rol) ©77-^7^^7 • j — 
£ffl^T Abpl jjfe?© ^ P — — > ^£fy o o 

PF 1 0 2 2 3£lff£jgg&^g>yy A DNA^g>CD Abpl jtfe^^P— — >^ 
7P- Abpl jftfedF-gPgg^iS^^ PCR&fc j; >)if«U fflV^fco MIB© 
J:ol:PF 1 0 2 2 tlI4IiiP & Ifcy 7 A DNA ^Ult, 8-73U*J: 
IF8-73R &3-£-J&:^-r ^— £ffl^T.PyyzJ — PCR 3r y h ^V=f-i —J- 9 
y D V— t3^^£V^ PCR £fro tz a PCR 94 °C 30 #P^s 50 °C 3 

£ 8-73U :fc <fc 8-73R © DNA 12#J ^fxto 

8-73U: CTCAAACCAGGAACTCTTTC (IE?!l#-5f 1 5 ) 

8-73R: GACATGTGGAAACCACATTTTG (1H?II#^- 1 6 ) 

ZOXolZ IsXmZtlfz PCRjgWiECL^ UP Yis^l* (77i/tA7 

A7 7^7^W^T^ttS) CIE^U TVV* 5fg*t^SSC (SS 

C: 15mM P^>m3i~ h U^A S 150mM jfifls^- h U £ A) tr?5fe#U f£*g£-e 

— >3> (42°C) ©gL 5fe©^ISWbbfc7 , D— 7**MLs 16BSIH (42 °C) ^ 

^^*;i/x^7^;i/A (I±?l7>f;i/Attl) H1©IH4*d — 

*^D — >tt-9"»f>»«f©*g^ 'J>&< 6kb©HindIII»rtf-#^ 
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£B9£7jVr«, Hindlll ffifrlt pUC119 it 7*7 P — — (pRQHin/119) N 

«»©fl«fc:«bfc. 



pRQHin/119 Abpl jIfc^©;7°D — «*S*5 £ V* — ^ > — 

tS*S% PCRffiS/Bl^TiSISbfco 7Dt- * — ©JiUti ABP-Neco ^.fctf ABP- 
Nbanu —15, ^ * — <Di§^t ABP-Cbam*5 ABP-Cxba&& 7*^>f 

V — PCR^— ^ ')/^^M7'frUr'f (^>f y U Jt> 

* ;i4±M) i3 £ & PCR S^fTO feo SlB^ttx 94 °C 30 50 °C 30 

72 °C 90 ®>m(DX y^y7$:25\£\m*)M-?ZblZ&t) igM &ft-?tz 0 LXT H ABP- 
Necos ABP-NbamN ABP-Cbam 3d <£Z£ ABP-Cxba© DNAlB^'J : &^t"o 
ABP-Neco: GGGGAATTCGTGGGTGGTGATATCATGGC (ie?!]#-5§ 1 7 ) 
ABP-Nbam: GGGGGATCCTTGATGGGTTTTGGG (1B^U#-^ 1 8 ) 
ABP-Cbam: GGGGGATCCTAAACTCCCATCTATAGC (IE#J#-*f 1 9 ) 
ABP-Cxba: GGGTCTAGACGACTCATTGCAGTGAGTGG (iH3?!J#^ 2 0 ) 

#PCR0#3{±V-T ^D^t^> S-400 (77>>tA77;V?^7/Wt 
y'^nm) TliL, oi^y— ;waJ8-flS©«x ro^- l£EcoRI&<fctFBa 
mHK ^ — ^ ^ -& BamHI jjcfct^ Xbal 7:?EHb U H«©IM*T?*8'fb b p 
BluescriptllKS+CJlI&j^Sbfco Xbal'^'fbbs pMKDOl (WO98/03667 

-Jf) fi^* h v-f ->>Wf£#-fe y h£J¥AL pABPd£#t^b;fc (B10) .p 
ABPdfcfc Abplitfc^DTP^-* — jS^U^ — S* — ^ — zmT&o 

2 izmmcoy^ X^V P UC118-pa P A «fc \) m 2 kbp <D Bell DNA»tM-^P 
S£bfco £ft£x PFlO22^0Mffl^^<^^— pABPd© BamHlMtiZlpAU 
7"^^ 5. K P PF260-A %&tzo 

P PF260-A &mWMn PstI *3 X V BanHI -C— S#Hb U $) 1.7 kbp © DN 
AlrM-^Iitfeo pUC119<Z> Pstl^cfct^ BamHI SMfcK 1*7* £ D-n> 

k pucii9-A ^wito P ucii9-A DNA. I2#J#-^ 2 1£ 

H3iS®^" U =T ^ l/^-^- h* £ 7° -7 T — £ U Muta-Gene in vitro ^ =l — $> V i 
*>>**yb KttSK) *fflV^-Cffitf[«rllW*S«La*Jfibs 7*^7 

^ K pUC119-Al 
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& t , pUCl 19-A1 33 <fc V pPF260-A % PstI £ £ V BanHI T'-S^Hb 
U ^.7 kbp 1^8.6 kbp© DNA »i#£flML£^ -ft£>£Sil£LTr 

* K P PF260-A2 £f#fc 0 £ £ s pPF260-A2 £$!1K6|J{I Xbal T*$Hb 
T4DNA Vtf—Vemam&i,X75Z$. K pFF260-A3 Sftfco 

^WSfll 6 : PF1022 ^mmmXmr3 7, § p P PF260-B3 

PF1Q22£EMW£ EaEB3tfc^£2£££ •£&£:#>© 7*7 * K pPF260-B3 tt 
Ell l^tioCUiiLfco 

^#£00 3 (3 SB®© 7"^ X ^ K pTrc-papB <fc t> $J 0.3 kbp CD BamHI DNA Writ* 
iSlfeo £ft£^^7*-pABPd (f|;«iJ5) ©BamHI«}fAU r 

^ H P PF260-B &ntzo pPF260-B %$m&m Xbal XMit LfcgL T4 DNA 
U #— fe*T* S B»<g U7"7^^ K P PF260-B1 £f#fc 0 

pPF260-Bl ^^JRg^m PstI T*$tfb U ft 0.6 kbp © DNA »rtt-£§SS£ b 
£o pUC118©PstlgJH&tc: x ESEB3t^©IaJ^ASlacZ:at^i:i5lC|pI^ 

J:a^-9-^^D-->^b. T^*^ H pUC118-B £f#£ 0 P UC118-B£ 
DNA, IE?U#-#2 2lZ&m<D*V 3* ^77^fY-i:U Muta- 

Gene in vitro ^ o.—^^i^^>^^r^ h (^t7>yFttI) ^fflt^TSP-jA^^ 
ft^HMS^SSU :T^* * K pUC118-Bl *mtzo 

& fc\ P UC118-B1 ifccfclF pPF260-Bl *fflmBm PstI trMfb U £j 0.6 kbp & £ 
tf#J 8.0kbp © DNA ^^^n^iilfe^ Cil^^IiBU^^^ Kp 
PF260-B3 £f#& 0 

Hf^fl] 7 : PF1022 $iiW»Xffl77^ 5 K PPF260-C3 60^^ 

PF1022 £gg f*| T* papC £ £ * * fc #>© 37^ * * J* pPF260-C3 (i 

^WJ 4 lZ gBfS© !7*^ X * K pET-papC <fc D $J 1 kbp © BamHI DNA Bf# £S! 
Mbfeo £tl£3&3i^7*-pABPd (Hifi0!|5) © BamHI gfrffcfcJfAU 

h* pPF260-C pPF260-C ZfflmBm Xbal T*$Hb LfcgL T4 DNA U 

*'-k'T-g3agtT77^ * K pPF260-Cl £f#fc 0 

p pf26o-ci &®mmm Psti sphi T-svmb ^ 1.7 kb P © dn 

A|f^^iSLfe 0 3*1$ pUC118© Pstl&^tf SphlgPi4{3-^^^D — 
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U K pUC118-C £f#fc<> pUC118-C ^i^M DNAn IB#I#-f 2 3 J3g3*S 

<7);t U =f7 ^7 1/^-^ K £ 7"^ -Y t U Muta-Gene in vitro 5. =l—^ V > 

pUC118-Cl %ntzo 

&tC x pUC118-Cl & cfclF P PF260-C1 &$J|g&& PstI i3«tV Spjil T" —MMfc U 
IUl.7kbpi5 < fcra7.6kbp©DNA»fM-^^tl^ t nBiMbfe^ £tl£>£ T4 DN 
A U #— h* P PF260-C3 £f#fco 

H«Eg8 8 : PF1022 

pPF260-A2^ pPF260-A3 N pPF260-B3 iJct^ pPF260-C3 £ ^tl^tl 1 U gs 3 JUL 

g> 3 >t/ g *5J:iF3 ug tteZkolzm-SL. )]/T:ifcm£i£1z&, 10 u\ 

© TE WMffiL (lOraM (pH 8.0) N 1 mM EDTA) lzm&M\stz 0 

zcDkoizisTmrnisfz DNAm&&muT, W097/00944 ^©uss^i 1 tna* 

©#&T-PF1022£M®£^K$sg|Lfco Rttttfclfck PF1022£gM£HJ&#tJ5 

{3ts«©atgife-^, 26°a 4smrsmm\,tz. ^<d^ 3ooo r .p.m.. lo^ra©^^ 

/?-^;i/^D^^*— fe*(>>^ttM)3mg/mU M (->^TttM)lmg/mlS: 

V1f>f ^7~^(^<b^X*tt»)lig/nlS^tr0.5M^i--^D-^»ffl[it>^ 30°a 

Vm$*W3k\^tzo SUTC«««tf0.5M$/i--*n--;^ lOmM h U X -£&(pH7.5K 
10mM^b*;i/^OA)T*2HI^iC 1 ^g|(2500r.p.ni.s 10#F^ 4°C)-rS^ J; t) 7D 

^'J3-;M (60% ^U^^-l/>^';=i-;i/4000 (fflftH&t) s lOmM HJ 

(pH7.5) , 10mMJM:£;i^>£A) fcfln^ ^ftfcSg-^fcjiRtfrFfc: 
20^(H«C«bfc. 
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WCilbfco 26°Cl3T5BF^i£*U Wc3D_-$M»l:lfco 
»&iifc^Kte«M*:«J:D«!€5i#:DNA*««U ^il dna £ U 

-( 25 V J P)lbL tzVXMtmnm 2 s 3, £J;7j?4tcf3»©^T'PC 

R£*Tl\ eseA. Ea E B:fc < fctF£a E CSIfc^£Dt&m£ : fTofco ^©Sj*j|| N 3l±t 

Olfe^A^tlfeM^Mi: It 5 5 - 6 51* (FERM BP-7 2 5 
5) £MJ£Lfco 

mmm 9 : PF1022 PF1022 gi^g>^m 

*SiS^j8{Ci3^T31feLfe^®^#:5 5 - 6 5*fc (FERM BP-7 2 5 
5) &&Zfm,flt& W097/20945-^(Cl3tt^nT^^>5fe{^lZ^oTl§#bfco IP*>, 
^SS^J 5 l3ia«&©lli£ilti-£, 26°C, 2 B P^*§# L £ o m *> nfcig#r£2ml £50ml©£ 
j©&J& ('J^K^ 0.6%, 77 — v^fr-fT 1.0%, oTM^ 2.6%, tK^ 
6.0%, MgSOi-mO 0.2%, NaCl 0.2%) till, <*£>£26°C, 6BF^«bfeo 

T-iffibfe. tttb^^^^@Lfe^, 2ml®7thrhij;v{:Ig)|tfeo 
*> 10 >Ld ] £ HPLC##flZ#tbfco 
HPLC^W©^{i, 
HPLC^>X^A im^tt. HsLWlim 655A-11 
*7A: Inertsil ODS-2 4.6 X 250 mm 

: 7-k h—h Vfr : tK= 70 : 30 
MM : 1.0 ml/min 
£^A^:40°C 

t^ai^ : B^^X^^tt 870-UV 
UV m& : 245 nm 

Ml 3tC^bfecka^, J£Kte&<fc5 5-6 5«lCii, PF1022-268(WO97/110 
64 ^-^SS^J 1, Cyclo[ MeLeu-Lac-MeLeu-( QN) PhLac-MeLeu-Lac-MeLeu-PhLac] ) 
& <fctf PF1022-269( WO97/11064 2, Cyclo[ MeLeu-Lac-MeLeu-( N) PhL 

ac-MeLeu-Lac-MeLeu-PhLac] ) tfcWmmft-m? %> fcT — ^#}&m£ftfco — 
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tl&VQWl^X, LC-MS (E3fiHM^>^ h y ^LC/MS S^^A NAVIGATOR 
withaQa™ (if-^E^x^ hft^ti) Sfl^TK**^* h;i/£$J£bfc*S 

W±©^m^e>s papA , papB^ck^papCTtfe^CD 3i^tiA^tlfeB 
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1 . ^&&mmm?%^ts^mmz&*)wm£tiT^te\,^>-e>mwm 
^>mw^mr^zz^mm^^mr^^otzmmmm^titzz\t^mt 

6 . nm&WiZtiz&voft, Tia^co'fb^ : 
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7. 



H 2 N 




^ 43ctt/ J 4-7 ? ^y-4-7 r ^-^->^U7i>^^b KD^t-t^n-Kt 
IB^J#^ 2 £fB«©7' * yKffiaj life 1*4-7^ y-4-^^-^^n u^^^ 

1 1. 4-r^y-4-7 :r ^^^3';^^^^^*3-K-r^«^^ 
i 2. 4-7^-4-7 r #**>:3u;*$&A*— esu— r-rsae^a^ 
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15. 4-T^y-4 - 7 s 7" u 37 i >^5 r t KD^t— I? h*f 

K#J«5©DNAE^6fcS£i:*#«i:-r^ S»^J18, 9 N 

16. 4 — S: y — 4 -^rj-*isn y x =• &<&f£BMi£:3 — FtSIfi^ 
4-T^y-4-7 r ^-dr->3 U *^i?A HiT 3 itfc^ &<fctf4- 

ti^tu iB5U#-^2 fcffi«©7 > ^ yKiB5»I*fcH:4 -^^ ^ - 4 -^^^^ y 
* ^ £ >& T & ^ (D afe^lS^'J S3- h* 1" & >J * ^ b ^ h\ IH^J 

»*Jl8SfcH:9C:fBtt©^.JME«l<*:o 
1 7. 4-T^y-4-^^^^uUx^^^^S=3-K-r^il^ N 
y-4-7 r ^-^r^3 y**®A*— tfS3-Kt5»fi^ :fc«ktf4- 
T^y-4-^^iyri/7n:>^t KD7*t- -fc?£=3 — Kr*3te^ x * 
tl^ft. IB?U#-^l®DNAIE?!k IB#J#^3CDDNAIB?!K £ £tfie?!J#-# 5 

l 8. ®Jtte**n*^«3&««4«n?**x Si^i~i 7©^-r*Lj&»-£"~"' 
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1 9 . 3%£%9ff Mycelia sterilia T&a. Sft#Jg 1 8 {3|Bm©ffJH^m^o 

2 0. Mycelia sterilia ff F E RM B P - 2 6 7 1 CDgfE#-fCD& 
x^xHtt*W^53ft*t6*nfcP F 1 0 2 2 BtfcT- 3§3as 1 9 tclBm© 

2 1. FERM BP- 7 2 5 5CDg§t#^CD& i:4^XfXifefiM 
fc:^FS£^nfc5 5- 6 5*Tr*fc£s f|;£JS 1 ~ 2 0 ©l^ft**— Jl£fa«50Dff£M 

23. mmmi~2 2<n^?tifr-mizmmmzMmmit**&mi,, 

2 4. Mm^S^tfW^AS-hD^Sfcti^^y^T-feS. ^Ig2 3 

2 5. m^JS6 N 19. 2 0 s £fctt2 lfcf3tt©^Ete8lfl:£JS*U T 
BBjSTC^SftSPF 1 0 2 2 4^Sti§##:£Sirr£ei££^A,T*&£> PF 1 0 
2 2Wfmmfr<DWg&. 



f I 



o 




WO 01/23542 PCT/JPOO/06783 

38 

2 6 . Wl&m^ 2 IZWMOT S >>KK?!ll:fcfcfc 4 -T * y - 4 -^^-3piy=i 
U K^SUBiSti £ *TT £ ^ ©3t^iH9»J £ — K "f S * U * ^ u K 0 
2 7. iB5!I##lt:lB«©DNAE^J*»e,«cSs Sf^S 2 6 fci3«©^ U 5? 

2 8. lS^J#-#4{C|B^cDT^y^i2^J^^{i4-7'^y-4-5 r ^-^S/=i 

2 9. E81#^3 fczgB*&©DNAI2?!jfr£>fc§ N sj|;£JS 2 8 J3gB«CD* U * 

3 0 . E5»J« 6 (C§B«©T ^ y ^iH^!JSfe(i4 -T ^ y - 4 -^^r^r 

3 1. m&m^5 {cSB«©DNAME^J^^^Ss af^ 3 0 £iB«©^ U * 
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BamHl B*mHJ PkU Bam HI 



| PCR 

ft 2 kbp DNASftM" pUC1 1 8 
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\ JVjLA_yjLj 



n 



1 rf\jJ\ ajI/L 



4-7$y-4-m; 



pTrc-papA£#Mf <5 



pTrclOl^^f -5 



ll 



pTrc-papA^^^-r-5 
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pTrc-papB£&&f -5 



Jl_jJ 




pTrc-papBSft^-T^ 




pTrc-101£«*rt 5 



Fl G. 5 
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Bam HI Bam HI Pal BamHI 




F I G. 6 



THIS PAGE BLANK (uspto) 



# 



PCT/JP00/06783 



7/12 




4-7 5 J -4-jr*± vO'JXSi 



pET-papCI £«}#-r<5 



-> -4-5*3*-* ->^l/7i>S 




pET-papC1 




pET-11c£fiM#*-<5 



Fl 6. 7 
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pABPd 

BamH I ffiib 




pUC1 1 8-papA 

\ Bci i m<t 

ft 2 kbp Bel I DNAWrM- 



pUCI 1 9 



Pst I -BamH I m<t 
1 .7kbp DNAKrJt 



Pst i m<t 

BamH I ffifc 



BamHI/BcIl 



lac T 



BamHI 



Pst I -BamH I ffiit 
8.6kbp DNABrtt 



Pst I -BamH I mit 
1 .7kbp DNASfrii 



Amp' 



EcoRI 





BamHI/BcII 



x PstI 



EcoRI 



Xba I ;m 

a sang 



BamHI/Bdl 



Amp r 



F I G. 8 




BamHI/BclI 
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lkbp 



P abpl 



EcoRI 



pBluescript II KS+ 



BamHI 





T abpl 



Xb»I 




T trpC 



EcoRI 



P trpC 



DtR 
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pTrc-papB 

\ BamH I mit 
£j0.3kbp BamH I DNABfrtt 




pABPd 

BamH I mit 
BAPiaS 
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SEQUENCE LISTING 

<110> Meiji Seika Kaisha, Ltd. 

<120> Transf ormants that produce secondary metabolites 
modified by a functional group(s) and novel 
biosynthesis genes 

<130> 127185PX 

<H0> 
<141> 

<150> 276314/1999 
<151> 1999-09-29 

<160> 23 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 2061 
<212> DNA 

<213> Streptomyces venezuelae 

<220> 

<221> CDS 

<222> (1).. (2058) 
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<400> 1 

atg cgc acg ctt ctg ate gac aac 
Met Arg Thr Leu Leu He Asp Asn 
1 5 

ttc cag tac ate ggc gag gee ace" 
Phe Gin Tyr He Gly Glu Ala Thr 
20 
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tac gac teg ttc acc cac aac ctg 48 
Tyr Asp Ser Phe Thr His Asn Leu 
10 15 

ggg-caa ccc ccc gtc gtc gtg ccc 96 
Gly Gin Pro Pro Val Val Val Pro 
25 30 



aac gac gec gac tgg teg egg ctg ccc gtc gag gac ttc gac gcg ate 144 

Asn Asp Ala Asp Trp Ser Arg Leu Pro Val Glu Asp Phe Asp Ala He 
35 40 45 

gtc gtg tec ccg ggc ccc ggc age ccc gac egg gaa egg gac ttc gga 192 

Val Val Ser Pro Gly Pro Gly Ser Pro Asp Arg Glu Arg Asp Phe Gly 
50 55 60 



ate age cgc egg gcg ate acc gac age ggc ctg ccc gtc etc ggc gtc 240 

He Ser Arg Arg Ala He Thr Asp Ser Gly Leu Pro Val Leu Gly Val 
65 70 75 80 

tgc etc ggc cac cag ggc ate gee cag etc ttc ggc gga acc gtc ggc 288 

Cys Leu Gly His Gin Gly He Ala Gin Leu Phe Gly Gly Thr Val Gly 

85 90 95 

etc gee ccg gaa ccc atg cac ggc egg gtc tec gag gtg egg cac acc 336 

Leu Ala Pro Glu Pro Met His Gly Arg Val Ser Glu Val Arg His Thr 

100 105 110 
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ggc gag gac gtc ttc cfrggc etc ccc teg ccg ttc acc gWgtg cgc 384 

Gly Glu Asp Val Phe Arg Gly Leu Pro Ser Pro Phe Thr Ala Val Arg 
115 120 125 

tac cac tec ctg gec gec acc gac etc ccc gac gag etc gaa ccc etc 432 

Tyr His Ser Leu Ala Ala Thr Asp Leu Pro Asp Glu Leu Glu Pro Leu 

130 135 140 

gec tgg age gac gac ggg gtc gtc atg ggc ctg egg cac cgc gag aag 480 

Ala Trp Ser Asp Asp Gly Val Val Met Gly Leu Arg His Arg Glu Lys 
145 150 155 160 

ccg ctg tgg ggc gtc cag ttc cac ccg gag tec ate ggc age gac ttc 528 

Pro Leu Trp Gly Val Gin Phe His Pro Glu Ser lie Gly Ser Asp Phe 
165 170 175 

ggc egg gag ate atg gec aac ttc cgc gac etc gee etc gec cac cac 576 

Gly Arg Glu He Met Ala Asn Phe Arg Asp Leu Ala Leu Ala His His 
180 185 190 

egg gca egg cgc cac ggg gec gac tec ccg tac gaa etc cac gtg cgc 624 

Arg Ala Arg Arg His Gly Ala Asp Ser Pro Tyr Glu Leu His Val Arg 
195 200 205 

cgc gtc gac gtg ctg ccg gac gee gaa gag gta cgc cgc ggc tgc ctg 672 

Arg Val Asp Val Leu Pro Asp Ala Glu Glu Val Arg Arg Gly Cys Leu 

210 215 220 



ccc ggc gag ggc acc acg ttc tgg ctg gac age age tec gtc etc gaa 720 



1 
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Pro Gly Glu Gly ThPWr Phe Trp Leu Asp Ser Ser Se^ral Leu Glu 

225 230 235 240 

ggc gcc teg cgc ttc tec ttc etc ggc gac gac cgc ggc ccg etc gee 768 
Gly Ala Ser Arg Phe Ser Phe Leu Gly Asp Asp Arg Gly Pro Leu Ala 
245 250 255 

gag tac etc acc tac cgc gtc gcc gac ggc gtc gtc tec gtc cgc ggc 816 
Glu Tyr Leu Thr Tyr Arg Val Ala Asp Gly Val Val Ser Val Arg Gly ... 
260 265 270 

tec gac ggc acc acg acc egg acg egg cgc ccc ttc ttc aac tac ctg 864 
Ser Asp Gly Thr Thr Thr Arg Thr Arg Arg Pro Phe Phe Asn Tyr Leu 
275 280 285 



gag gag cag etc gaa cgc cga egg gtc ccc gtc gcc ccc gaa ctg ccc 912 
Glu Glu Gin Leu Glu Arg Arg Arg Val Pro Val Ala Pro Glu Leu Pro 
290 295 300 

ttc gag ttc aac etc ggc tac gtc ggc tac etc ggc tac gag ctg aag 960 
Phe Glu Phe Asn Leu Gly Tyr Val Gly Tyr Leu Gly Tyr Glu Leu Lys 
305 310 315 320 

gcg gag acc acc ggc gac ccc gcg cac egg tec ccg cac ccc gac gcc 1008 
Ala Glu Thr Thr Gly Asp Pro Ala His Arg Ser Pro His Pro Asp Ala 
325 330 335 



gcg ttc etc ttc gcc gac cgc gcc ate gcc etc gac cac cag gaa ggc 
Ala Phe Leu Phe Ala Asp Arg Ala He Ala Leu Asp His Gin Glu Gly 



1056 
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tgc tgc tac ctg ctg gcc etc gac cgc egg ggc cac gac gac ggc gee 1104 
Cys Cys Tyr Leu Leu Ala Leu Asp Arg Arg Gly His Asp Asp Gly Ala 
355 360 365 

cgc gcc tgg ctg egg gag acg gcc gag acc etc ace ggc ctg gcc gtc 1152 
Arg Ala Trp Leu Arg Glu Thr Ala Glu Thr Leu Thr Gly Leu Ala Val 
370 375 380 

cgc gcc ccg gcc gag ccg acc ccc gcc atg gtc ttc ggg ate ccc gag 1200 
Arg Ala Pro Ala Glu Pro Thr Pro Ala Met Val Phe Gly He Pro Glu 
385 390 395 400 

gcg gcg gcc ggc ttc ggc ccc ctg gcc cgc gcg cgc cac gac aag gac 1248 
Ala Ala Ala Gly Phe Gly Pro Leu Ala Arg Ala Arg His Asp Lys Asp 
405 410 415 

gcc tac etc aag cgc ate gac gag tgc etc aag gag ate cgc aac ggc 1296 
Ala Tyr Leu Lys Arg He Asp Glu Cys Leu Lys Glu He Arg Asn Gly 
420 425 430 

gag teg tac gag ate tgc ctg acc aac atg gtc acc gcg ccg acc gag 1344 
Glu Ser Tyr Glu He Cys Leu Thr Asn Met Val Thr Ala Pro Thr Glu 
435 440 445 

gcg acg gcc ctg ccg etc tac tec gcg ctg cgc gcc ate age ccc gtc 1392 
Ala Thr Ala Leu Pro Leu Tyr Ser Ala Leu Arg Ala He Ser Pro Val 
450 455 460 
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ccg tac ggc gcc ctg etc gag ttc ccc gaa ctg teg gtg ctg age gee 
Pro Tyr Gly Ala Leu Leu Glu Phe Pro Glu Leu Ser Val Leu Ser Ala 
465 470 475 480 



1440 



teg ccc gag egg ttc etc acg ate ggc gcc gac ggc ggc gtc gag tec 
Ser Pro Glu Arg Phe Leu Thr lie Gly Ala Asp Gly Gly Val Glu Ser 
485 490 495 



1488 



aag ccc ate aag ggg acc cgc ccc egg ggc ggc acc gcg gag gag gac 
Lys Pro He Lys Gly Thr Arg Pro Arg Gly Gly Thr Ala Glu Glu Asp 
500 505 510 



1536 



gag egg etc cgc gcc gac ctg gcc ggc egg gag aag gac egg gcc gag 
Glu Arg Leu Arg Ala Asp Leu Ala Gly Arg Glu Lys Asp Arg Ala Glu 
515 520 525 



1584 



aac ctg atg ate gtc gac ctg gtc cgc aac gac etc aac age gtc tgc 
Asn Leu Met lie Val Asp Leu Val Arg Asn Asp Leu Asn Ser Val Cys 
530 535 540 



1632 



gcg ate ggc tec gtc cac gtg ccc egg etc ttc gag gtg gag acc tac 
Ala He Gly Ser Val His Val Pro Arg Leu Phe Glu Val Glu Thr Tyr 
545 550 555 560 



1680 



gcg ccc gtg cac cag ctg gtg teg acc ate egg gga egg ctg egg ccc 
Ala Pro Val His Gin Leu Val Ser Thr He Arg Gly Arg Leu Arg Pro 
565 570 575 



1728 
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ggc acc age acc gec g^rtgc gta cgc gec gec ttc ccc g^rggc tec 1776 

Gly Thr Ser Thr Ala Ala Cys Val Arg Ala Ala Phe Pro Gly Gly Ser 

580 585 590 



atg acc ggc gcg ccc aag aag cgc acc atg gag ate ate gac cgc ctg 1824 
Met Thr Gly Ala Pro Lys Lys Arg Thr Met Glu He He Asp Arg Leu 
595 600 605 

gag gaa ggc ccc egg ggc gtc tac tec ggg gcg etc gga tgg ttc gee 1872 
Glu. Glu Gly Pro Arg Gly Val Tyr Ser Gly Ala Leu Gly Trp Phe Ala 
610 615 620 

etc age ggc gee gee gac etc age ate gtc ate cgc acc ate gtg ctg 1920 
Leu Ser Gly Ala Ala Asp Leu Ser He Val He Arg Thr He Val Leu 
625 630 635 640 

gee gac ggc cag gcg gag ttc ggc gtc ggc ggg gcg ate gtg tec etc 1968 
Ala Asp Gly Gin Ala Glu Phe Gly Val Gly Gly Ala He Val Ser Leu 
645 650 655 



tec gac cag gag gag gag ttc acc gag acc gtg gta aag gec cgc gec 2016 
Ser Asp Gin Glu Glu Glu Phe Thr Glu Thr Val Val Lys Ala Arg Ala 
660 665 670 



atg gtc acc gee etc gac ggc age gee gtg gcg ggc gee cga tga 
Met Val Thr Ala Leu Asp Gly Ser Ala Val Ala Gly Ala Arg 
675 680 685 



2061 
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<210> 2 
<211> 686 
<212> PRT 

<213> Streptomyces venezuelae 
<400> 2 

Met Arg Thr Leu Leu He Asp Asn Tyr Asp Ser Phe Thr His Asn Leu 
1 5 10 15 

Phe Gin Tyr He Gly Glu Ala Thr Gly Gin Pro Pro Val Val Val Pro 
20 25 30 

Asn Asp Ala Asp Trp Ser Arg Leu Pro Val Glu Asp Phe Asp Ala He 
35 40 45 

Val Val Ser Pro Gly Pro Gly Ser Pro Asp Arg Glu Arg Asp Phe Gly 
50 55 60 

He Ser Arg Arg Ala He Thr Asp Ser Gly Leu Pro Val Leu Gly Val 
65 70 75 80 

Cys Leu Gly His Gin Gly He Ala Gin Leu Phe Gly Gly Thr Val Gly 

85 90 95 

Leu Ala Pro Glu Pro Met His Gly Arg Val Ser Glu Val Arg His Thr 
100 105 110 



Gly Glu Asp Val Phe Arg Gly Leu Pro Ser Pro Phe Thr Ala Val Arg 
115 -120 125 
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Tyr His Ser Leu Ala Ala Thr Asp Leu Pro Asp Glu Leu Glu Pro Leu 
130 135 140 

Ala Trp Ser Asp Asp Gly Val Val Met Gly Leu Arg His Arg Glu Lys 
145 150 155 160 

Pro Leu Trp Gly Val Gin Phe His Pro Glu Ser He Gly Ser Asp Phe 
165 170 175 

Gly Arg Glu He Met Ala Asn Phe Arg Asp Leu Ala Leu Ala His His 
180 185 190 

Arg Ala Arg Arg His Gly Ala Asp Ser Pro Tyr Glu Leu His Val Arg 
195 200 205 

Arg Val Asp Val Leu Pro Asp Ala Glu Glu Val Arg Arg Gly Cys Leu 
210 215 220 

Pro Gly Glu Gly Thr Thr Phe Trp Leu Asp Ser Ser Ser Val Leu Glu 
225 230 235 240 

Gly Ala Ser Arg Phe Ser Phe Leu Gly Asp Asp Arg Gly Pro Leu Ala 
245 250 255 

Glu Tyr Leu Thr Tyr Arg Val Ala Asp Gly Val Val Ser Val Arg Gly 
260 265 270 

Ser Asp Gly Thr Thr Thr Arg Thr Arg Arg Pro Phe Phe Asn Tyr Leu 
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Glu Glu Gin Leu Glu Arg Arg Arg Val Pro Val Ala Pro Glu Leu Pro 
290 295 300 

Phe Glu Phe Asn Leu Gly Tyr Val Gly Tyr Leu Gly Tyr Glu Leu Lys 
305 310 315 320 

Ala Glu Thr Thr Gly Asp Pro Ala His Arg Ser Pro His Pro Asp Ala 
325 330 335 

Ala Phe Leu Phe Ala Asp Arg Ala He Ala Leu Asp His Gin Glu Gly 
340 345 350 

Cys Cys Tyr Leu Leu Ala Leu Asp Arg Arg Gly His Asp Asp Gly Ala 
355 360 365 

Arg Ala Trp Leu Arg Glu Thr Ala Glu Thr Leu Thr Gly Leu Ala Val 
370 375 380 

Arg Ala Pro Ala Glu Pro Thr Pro Ala Met Val Phe Gly He Pro Glu 
385 390 395 400 

Ala Ala Ala Gly Phe Gly Pro Leu Ala Arg Ala Arg His Asp Lys Asp 
405 410 415 

Ala Tyr Leu Lys Arg He Asp Glu Cys Leu Lys Glu He Arg Asn Gly 
420 425 430 
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Glu Ser Tyr Glu IlP^s Leu Thr Asn Met Val Thr Ala^To Thr Glu 

435 440 445 

Ala Thr Ala Leu Pro Leu Tyr Ser Ala Leu Arg Ala He Ser Pro Val 
450 455 460 

Pro Tyr Gly Ala Leu Leu Glu Phe Pro Glu Leu Ser Val Leu Ser Ala 
465 470 475 480 

Ser Pro Glu Arg Phe Leu Thr He Gly Ala Asp Gly Gly Val Glu Ser 
485 490 495 



Lys Pro He Lys Gly Thr Arg Pro Arg Gly Gly Thr Ala Glu Glu Asp 

500 505 510 

Glu Arg Leu Arg Ala Asp Leu Ala Gly Arg Glu Lys Asp Arg Ala Glu 
515 520 525 



Asn Leu Met He Val Asp Leu Val Arg Asn Asp Leu Asn Ser Val Cys 
530 535 540 

Ala He Gly Ser Val His Val Pro Arg Leu Phe Glu Val Glu Thr Tyr 
545 550 555 560 

Ala Pro Val His Gin Leu Val Ser Thr He Arg Gly Arg Leu Arg Pro 
565 570 575 



Gly Thr Ser Thr Ala Ala Cys Val Arg Ala Ala Phe Pro Gly Gly Ser 
580 585 590 
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Met Thr Gly Ala Pro Lys Lys Arg Thr Met Glu He He Asp Arg Leu 
595 600 605 

Glu Glu Gly Pro Arg Gly Val Tyr Ser Gly Ala Leu Gly Trp Phe Ala 

610 615 620 

Leu Ser Gly Ala Ala Asp Leu Ser He Val He Arg Thr lie Val Leu 
625 - 630 635 640 

Ala Asp Gly Gin Ala Glu Phe Gly Val Gly Gly Ala He Val Ser Leu 
645 650 655 

Ser Asp Gin Glu Glu Glu Phe Thr Glu Thr Val Val Lys Ala Arg Ala 
660 665 670 

Met Val Thr Ala Leu Asp Gly Ser Ala Val Ala Gly Ala Arg 
675 680 685 



<210> 3 
<211> 312 
<212> DNA 

<213> Streptomyces venezuelae 

<220> 
<221> CDS 
<222> (1).. (309) 



THIS PAGE BLANK (uspto) 



WO 01/23542 PCT/JP00/06783 

13/28 



<400> 3 

atg acc gag cag aac gag ctg cag egg ctg cgc gcg gag etc gac gee 48 
Met Thr Glu Gin Asn Glu Leu Gin Arg Leu Arg Ala Glu Leu Asp Ala 
1 5 10 15 

etc gac ggg acg etc ctg gac acg gtg egg cgc cgc ate gac etc ggt 96 
Leu Asp Gly Thr Leu Leu Asp Thr Val Arg Arg Arg He Asp Leu Gly 
20 25 30 

gtc cgc ate gcg egg tac aag tec egg cac ggc gtc ccg atg atg cag 144 
Val Arg He Ala Arg Tyr Lys Ser Arg His Gly Val Pro Met Met Gin 
35 40 45 

ccc ggc egg gtc age ctg gtc aag gac agg gee gee cgc tac gec gee 192 
Pro Gly Arg Val Ser Leu Val Lys Asp Arg Ala Ala Arg Tyr Ala Ala 
50 55 60 

gac cac ggc etc gac gaa teg ttc ctg gtg aac etc tac gac gtg ate 240 
Asp His Gly Leu Asp Glu Ser Phe Leu Val Asn Leu Tyr Asp Val He 
65 70 75 80 

ate acg gag atg tgc cgc gtc gag gac ctg gtg atg age egg gag age 288 
He Thr Glu Met Cys Arg Val Glu Asp Leu Val Met Ser Arg Glu Ser 

85 90 95 



ctg 
Leu 



acg gec gag gac egg egg tga 
Thr Ala Glu Asp Arg Arg 
100 



312 



\ 
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<210> 4 
<211> 103 
-<212> PRT 

<213> Streptomyces venezuelae 
<400> 4 

Met Thr Glu Gin Asn Glu Leu Gin Arg Leu Arg Ala Glu Leu Asp Ala 
1 5 10 15 

Leu Asp Gly Thr Leu Leu Asp Thr Val Arg Arg Arg He Asp Leu Gly 
20 25 30 

Val Arg lie Ala Arg Tyr Lys Ser Arg His Gly Val Pro Met Met Gin 
35 40 45 

Pro Gly Arg Val Ser Leu Val Lys Asp Arg Ala Ala Arg Tyr Ala Ala 
50 55 60 

Asp His Gly Leu Asp Glu Ser Phe Leu Val Asn Leu Tyr Asp Val He 
65 70 75 80 

He Thr Glu Met Cys Arg Val Glu Asp Leu Val Met Ser Arg Glu Ser 
85 90 95 

Leu Thr Ala Glu Asp Arg Arg 
100 
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<210> 5 
<211> 969 
<212> DNA 

<213> Streptomyces venezuelae 

<220> 
<221> CDS 
<222> (1).. (966) 

<400> 5 

atg age ggc ttc ccc cgc age gtc gtc gtc ggc ggc age ggg gcg gtg 48 
Met Ser Gly Phe Pro Arg Ser Val Val Val Gly Gly Ser Gly Ala Val 
15 10 15 

ggc ggc atg ttc gec ggg ctg ctg egg gag gcg ggc age cgc acg etc 96 
Gly Gly Met Phe Ala Gly Leu Leu Arg Glu Ala Gly Ser Arg Tnr Leu 
20 25 30 

gtc gtc gac etc gta ccg ccg ccg gga egg ccg gac gec tgc ctg gtg 144 
Val Val Asp Leu Val Pro Pro Pro Gly Arg Pro Asp Ala Cys Leu Val 
35 40 45 

ggc gac gtc acc gcg ccg ggg ccc gaa etc gcg gec gec etc egg gac 192 
Gly Asp Val Thr Ala Pro Gly Pro Glu Leu Ala Ala Ala Leu Arg Asp 
50 55 60 



gcg gac etc gtc ctg etc gec gta cac gag gac gtg gec etc aag gec 240 
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Ala Asp Leu Val Leu WPAla Val His Glu Asp Val Ala W Lys Ala 

65 70 75 80 



gtg gcg ccc gtg acc egg etc atg egg ccg ggc gcg ctg etc gee gac 288 
Val Ala Pro Val Thr Arg Leu Met Arg Pro Gly Ala Leu Leu Ala Asp 

85 - 90 95 



acc ctg tec gtc egg acg ggc atg gee gcg gag etc gcg gee cac gee 336 
Thr Leu Ser Val Arg Thr Gly Met Ala Ala Glu Leu Ala Ala His Ala 
100 105 110 

ccc ggc gtc cag cac gtg ggc etc aac ccg atg ttc gee ccc gee gee 384 
Pro Gly Val Gin His Val Gly Leu Asn Pro Met Phe Ala Pro Ala Ala 
115 120 125 

ggc atg acc ggc cga ccc gtg gec gec gtg gtc acc agg gac ggg ccg 432 
Gly Met Thr Gly Arg Pro Val Ala Ala Val Val Thr Arg Asp Gly Pro 
130 135 140 

ggc gtc acg gee ctg ctg egg etc gtc gag ggc ggc ggc ggc agg ccc 480 
Gly Val Thr Ala Leu Leu Arg Leu Val Glu Gly Gly Gly Gly Arg Pro 
145 150 155 160 

gta egg etc acg gcg gag gag cac gac egg acg acg gcg gec acc cag 528 
Val Arg Leu Thr Ala Glu Glu His Asp Arg Thr Thr Ala Ala Thr Gin 
165 170 175 



gee ctg acg cac gee gtg etc etc tec ttc ggg etc gec etc gec cgc 576 
Ala Leu Thr His Ala Val Leu Leu Ser Phe Gly Leu Ala Leu Ala Arg 
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etc ggc gtc gac gtc egg gee ctg gcg gcg acg gca ccg ccg ccc cac 624 
Leu Gly Val Asp Val Arg Ala Leu Ala Ala Thr Ala Pro Pro Pro His 
195 200 205 

cag gtg ctg etc gec etc ctg gec cgt gtg etc ggc ggc age ccc gag 672 
Gin Val Leu Leu Ala Leu Leu Ala Arg Val Leu Gly Gly Ser Pro Glu 
210 215 220 

gtg tac ggg gac ate cag egg tec aac ccc egg gcg gcg tec gcg cgc 720 
Val Tyr Gly Asp He Gin Arg Ser Asn Pro Arg Ala Ala Ser Ala Arg 
225 230 235 240 

egg gcg etc gec gag gee ctg cgc tec ttc gec gcg ctg gtc ggc gac 768 
Arg Ala Leu Ala Glu Ala Leu Arg Ser Phe Ala Ala Leu Val Gly Asp 
245 250 255 

gac ccg gac cgt gee gac gee ccc ggg cgc gee gac gee ccc ggc cat 816 
Asp Pro Asp Arg Ala Asp Ala Pro Gly Arg Ala Asp Ala Pro Gly His 
260 265 270 

ccc ggg gga tgc gac ggc gec ggg aac etc gac ggc gtc ttc ggg gaa 864 
Pro Gly Gly Cys Asp Gly Ala Gly Asn Leu Asp Gly Val Phe Gly Glu 
275 280 285 

etc cgc egg etc atg gga ccg gag etc gcg gcg ggc cag gac cac tgc 912 
Leu Arg Arg Leu Met Gly Pro Glu Leu Ala Ala Gly Gin Asp His Cys 
290 295 300 



185 
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cag gag ctg ttc cgc acc etc cac 
Gin Glu Leu Phe Arg Thr Leu His 
305 310 

gac cga tga 
Asp Arg 
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cgc acc gac gac gaa ggc gag aag 960 
Arg Thr Asp Asp Glu Gly Glu Lys 
315 320 

969 



<210> 6 
<211> 322 
<212> PRT 

<213> Streptomyces venezuelae 



<400> 6 

Met Ser Gly Phe Pro Arg Ser Val Val Val Gly Gly Ser Gly Ala Val 
15 10 15 

Gly Gly Met Phe Ala Gly Leu Leu Arg Glu Ala Gly Ser Arg Thr Leu 
20 25 30 

Val Val Asp Leu Val Pro Pro Pro Gly Arg Pro Asp Ala. Cys Leu Val 
35 40 45 

Gly Asp Val Thr Ala Pro Gly Pro Glu Leu Ala Ala Ala Leu Arg Asp 
50 55 60 



Ala Asp Leu Val Leu Leu Ala Val His Glu Asp Val Ala Leu Lys Ala 
65 70 75 80 



1 
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Val Ala Pro Val Thr Arg Leu Met Arg Pro Gly Ala Leu Leu Ala Asp 

85 90 95 

Thr Leu Ser Val Arg Thr Gly Met Ala Ala Glu Leu Ala Ala His Ala 
100 105 110 

Pro Gly Val Gin His Val Gly Leu Asn Pro Met Phe Ala Pro Ala Ala 
■- 115 120 125 

Gly Met Thr Gly Arg Pro Val Ala Ala Val Val Thr Arg Asp Gly Pro 
130 135 140 

Gly Val Thr Ala Leu Leu Arg Leu Val Glu Gly Gly Gly Gly Arg Pro 
145 150 155 160 

Val Arg Leu Thr Ala Glu Glu His Asp Arg Thr Thr Ala Ala Thr Gin 
165 170 175 

Ala Leu Thr His Ala Val Leu Leu Ser Phe Gly Leu Ala Leu Ala Arg 
180 185 190 

Leu Gly Val Asp Val Arg Ala Leu Ala Ala Thr Ala Pro Pro Pro His 
195 200 205 

Gin Val Leu Leu Ala Leu Leu Ala Arg Val Leu Gly Gly Ser Pro Glu 
210 215 220 

Val Tyr Gly Asp lie Gin Arg Ser Asn Pro Arg Ala Ala Ser Ala Arg 
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240 



Arg Ala Leu Ala Glu Ala Leu Arg Ser Phe Ala Ala Leu Val Gly Asp 
245 250 255 

Asp Pro Asp Arg Ala Asp Ala Pro Gly Arg Ala Asp Ala Pro Gly His 
260 265 270 

Pro Gly Gly Cys Asp Gly Ala Gly Asn Leu Asp Gly Val Phe Gly Glu 
275 280 285 

Leu Arg Arg Leu Met Gly Pro Glu Leu Ala Ala Gly Gin Asp His Cys 
290 295 300 

Gin Glu Leu Phe Arg Thr Leu His Arg Thr Asp Asp Glu Gly Glu Lys 
305 310 315 320 

Asp Arg 



<210> 7 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer for 
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<400> 7 

ggggggatcc tatgcgcacg cttctgatcg ac 

<210> 8 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer for 
the pabAB gene 

<400> 8 

ggggggatcc tcatcgggcg cccgccactg eg 
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the pabAB gene 



<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer for 
the papA gene 



<400> 9 
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ggtgatcata tgcgcacgc^rctgatcgac 30 



<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer for 
the papA gene 

<400> 10 

ggtgatcatc atcgggcgcc cgccactgcg 



<210> 11 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer for 
the papB gene 



<400> 11 

gcggatccat atgaccgagc agaacgagct g 



31 
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<210> 12 



<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer for 
the papB gene 

<400> 12 

gcggatcctc accgccggtc ctcggc 26 

<210> 13 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer for 
the papC gene 



<400> 13 



gcggatccat atgagcggct tcccccgca 



29 



<210> 14 
<211> 29 
<212> DNA 
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Description of Artificial Sequence:PCR primer for 
the papC gene 

<400> 14 

gcggatcctc atcggtcctt ctcgccttc 29 

<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer for 
the Abpl gene 

<400> 15 

ctcaaaccag gaactctttc t 21 

<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<213> Artificial SequeWe 



<220> 



THIS PAGE BLANK (upro) 



WO 01/23542 PCT/JP00/06783 

V 25/28 
<223> Description of Artificial Sequence:PCR primer for 



the Abpl gene 
<400> 16 

rgacatgtgg aaaccacatt ttg 



<210> 17 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer for 
the Abpl gene 

<400> 17 

abncggggaa ttcgtgggtg gtgatatcat ggcv 

<210> 18 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer for 
the Abpl gene 
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<400> 18 



abnbamgggg gatccttgat gggttttggg w 



31 



<210> 19 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer for 
the Abpl gene 

<400> 19 

abcbamgggg gatcctaaac tcccatctat age 33 

<210> 20 
<211> 34 
<212> DNA 
. <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:PCR primer for 
the Abpl gene 



<400> 20 

abebagggtc tagacgactc attgcagtga gtgg 



34 
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<210> 21 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceiprimer for 
site-directed mutagenesis 

<400> 21 

gatcagaagc gtgcgcattg ttaggttgat tgatgggttt tgggaattg 49 

<210> 22 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceiprimer for 
site-directed mutagenesis 

<400> 22 

ctcgttctgc tcggtcattg ttaggttgat tgatgggttt tgggaattg 49 



<210> 23 
<211> 48 
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<220> 

<223> Description of Artificial Sequence iprimer for 
site-directed mutagenesis 

<400> 23 

cgggggaagc cgctcattgt taggttgatt gatgggtttt gggaattg 48 
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